
PUBLIC NOTICE 
Initiation of Risk Assessments for Chemicals in Drinking Water 
June 2006 

 

A. Requirements 

The Calderon-Sher California Safe Drinking Water Act of 1996 requires the Office of 
Environmental Health Hazard Assessment (OEHHA) to post notices on its Web site of 
water contaminants for which it is initiating work, pursuant to development of a public 
health goal (PHG) for the chemical in drinking water.  The law also describes the intent 
and general context of the PHGs.  PHGs are concentrations of chemicals in drinking 
water that are not anticipated to produce adverse health effects following long-term 
exposures.  These goals are non-regulatory in nature but are to be used as the health basis 
to update the state's primary drinking water standards (maximum contaminant levels, or 
MCLs) established by the California Department of Health Services (DHS) for chemicals 
subject to regulation.  

The act requires PHGs to be developed for the approximately 87 chemicals for which 
state MCLs are presently available, and review and update of the risk assessments at least 
every five years.  Other chemicals may be added to the list by legislative or 
interdepartmental request.  Opportunities for public comment and peer review are 
provided.  

B. Implementation 

OEHHA has published 80 PHGs as of March 2006, although one of these evaluations, 
that for total chromium, has been rescinded.  Two MCLs, for gross alpha and gross beta 
radionuclides, represent screening levels for contaminants rather than specific regulatory 
standards; for these, OEHHA has provided risk assessments and guidance memoranda.  
The technical support documents for these chemicals are posted on the OEHHA Web site 
at www.oehha.ca.gov.  

PHGs for all the other chemicals that have state MCLs are currently in preparation.  
Drafts for public comment on five of these chemicals are posted on the OEHHA Web 
site.  PHGs for the remaining chemicals with existing MCLs should be released for 
public review this year.  A 45-day public comment period will be provided after posting, 
followed by a public workshop.  The overall process includes an opportunity for 
scientific peer review arranged through the University of California, allotting time for 
revisions, further public comment, and preparing responses to comments.   

The PHG re-evaluation has been completed for thallium, inorganic mercury, lindane, and 
1,2-dichloroethane.  OEHHA concluded that no new information was available on these 
chemicals that would require significant changes to the PHG document.  Memoranda to 
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this effect are available at http://www.oehha.ca.gov/water/reports/index.html.  The re-
reviews of several other chemicals that were announced in 2004 or 2005 are in progress. 

Evaluation is now being initiated for several other chemicals for which PHGs were 
developed earlier, which will now be re-reviewed as part of the ongoing PHG update 
process.  Comments are requested on each of these chemicals.  

C. PHGs to be released for public review: 

Draft documents for the following chemicals are nearing completion, and are planned for 
release for public review and comment:  

• Chlorite 
• 2,4-Dichlorophenoxyacetic acid (2,4-D) 
• Molinate 
• Selenium 
• Styrene 
• Trihalomethanes 

Comments were received during and after the first posting for public comment on the 
following chemicals, and the PHG documents are being prepared for a second posting for 
public comment: 

• Cadmium 
• Copper 
• Dioxin  
• Glyphosate 
• Nitrosodimethylamine 
• Polychlorinated biphenyls (PCBs) 

D. Initiation of risk assessments 

Risk assessment is being initiated for the following list of chemicals:  

• Alachlor 
• Atrazine and simazine 
• Chlordane 
• 1,3-Dichloropropene (Telone) 
• Fluoride 
• Lead 
• Nitrate/nitrite  

These risk assessments are updates of assessments prepared in the first years of our 
program.  The chemicals have been prioritized on the basis of availability of new data 
and significance as drinking water contaminants.  A brief description of the chemicals is 
provided below.  This announcement solicits the submission of pertinent information on 
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the contaminants that could assist our office in preparing or updating the risk assessment 
and deriving a PHG. 

Information submitted to OEHHA in response to this request should not be proprietary in 
nature, because all information submitted is a matter of public record.  Information 
should be submitted by August 31, 2006 to: 

Thomas Parker 
PHG Project 
Pesticide and Environmental Toxicology Section 
Office of Environmental Health Hazard Assessment 
P.O. Box 4010 
Sacramento, California 95812-4010 

All data submitted will be considered in the development of the PHG for these chemicals.  
If substantive revisions to the original PHG documents are required, the draft documents 
will be available for discussion in a public workshop and public comment will be 
solicited as described above in Section B.  The final risk assessments will be utilized by 
DHS in potential revisions to the MCLs for the chemical in drinking water, as described 
in more detail on the DHS Web site at 
http://www.dhs.ca.gov/ps/ddwem/chemicals/chemindex.htm.  

E. Descriptions of chemicals or substances for initiation of review: 

Alachlor 

The Public Health Goal (PHG) of 4 ppb for alachlor, 2-chloro-N-(2,6-diethylphenyl)-N-
(methoxymethyl)acetamide, was developed by OEHHA and published in December, 
1997.  Alachlor is a broad-range herbicide used to contain broadleaf weeds and annual 
grasses.  Alachlor has been associated with various toxic effects in experimental animals 
including liver toxicity and corneal changes.  However, the increased occurrence of nasal 
turbinate tumors in experimental animals serves as the basis for its risk assessment.  
Using a nonlinear approach in determining the risk, OEHHA identified a NOAEL of 0.5 
mg/kg-day as the highest dose at which no increases in nasal turbinate tumors were 
noted.  The U.S. EPA’s MCL of 2 ppb, developed in 1991, is still in effect and is based 
on a different study than the one used for PHG development.  The California MCL is also 
2 ppb, established in September, 1994.  Alachlor has not been listed as detected in public 
water supplies over the last few years in the DHS summaries of chemicals detected in 
drinking water sources. 

In the survey of the literature, many additional studies relating to the effects of alachlor 
have been found since the publication of the PHG in 1997.  The new toxicity information 
appears likely to have significant impact on the existing toxicology and risk assessment 
sections of the PHG.  The studies presented below represent a selection of the available 
data, which will require detailed review to determine whether it will result in revision of 
the PHG value.  The relatively low annual use of alachlor in California (under 30,000 
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pounds of active ingredient per year over the last few years) represents a mitigating factor 
in potential concern about human exposure.   

Selected References 

Brand RM, Mueller C (2002). Transdermal penetration of atrazine, alachlor, and 
trifluralin: effect of formulation. Toxicol Sci 68(1):18-23. 

Genter MB, Burman DM, Bolon B (2002). Progression of alachlor-induced olfactory 
mucosal tumours. Int J Exp Pathol83(6):303-8.  

Genter MB, Burman DM, Vijayakumar S, Ebert CL, Aronow BJ (2002). Genomic 
analysis of alachlor-induced oncogenesis in rat olfactory mucosa. Physiol Genomics 
12(1):35-45. 

Genter MB, Goss KH, Groden J (2004). Strain-specific [effects] of alachlor on murine 
olfactory mucosal responses. Toxicol Pathol 32(6):719-25.  

Gustafson D (2005). Missing Link?: Alachlor and Semen Quality. Environ Health 
Perspect 113(10):A652; author reply A652-3.   

Hanioka N, Watanabe K, Yoda R, Ando M (2002). Effect of alachlor on hepatic 
cytochrome P450 enzymes in rats. Drug Chem Toxicol 25(1):25-37.  

Heydens WF, Wilson AG, Kier LD, Lau H, Thake DC, Martens MA (1999). An 
evaluation of the carcinogenic potential of the herbicide alachlor to man. Hum Exp 
Toxicol 18(6):363-91.  

Loch AR, Lippa KA, Carlson DL, Chin YP, Traina SJ, Roberts AL (2002). Nucleophilic 
aliphatic substitution reactions of propachlor, alachlor, and metolachlor with bisulfide 
(HS-) and polysulfides (Sn2-). Environ Sci Technol 36(19):4065-73. 

Swan SH (2006). Semen quality in fertile US men in relation to geographical area and 
pesticide exposure. Int J Androl 29(1):62-8. 

Zeljezic D, Garaj-Vrhovac V (2004). Genotoxicity evaluation of pesticide formulations 
containing alachlor and atrazine in multiple mouse tissues (blood, kidney, liver, bone 
marrow, spleen) by comet assay. Neoplasma 51(3):198-203.  

 

Atrazine and Simazine 

The PHG of 0.15 ppb for atrazine was developed by OEHHA and published in December 
1999, while the PHG of 4 ppb for simazine was published in 2001.  These chemicals are 
selective pre- and post-emergent herbicides widely used on many food crops.  They are 
members of the important family of triazine herbicides, which are currently being 
reevaluated together to ensure consistency in the risk assessments for these similar 
chemicals. 

Atrazine has a variety of effects including carcinogenicity in experimental animals.  The 
PHG is based on an increase in mammary tumors in female rats in which the 
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carcinogenic slope factor was estimated at 0.23 (mg/kg-day)-1.  Although atrazine was 
associated with an increase in mammary tumors in male rats as well, it failed to produce 
increased tumors in the mouse study.  The PHG is lower than U.S. EPA’s MCL of 3 ppb 
developed in 1991.  U.S. EPA chose not to derive a carcinogenicity potency factor, but 
instead used a noncarcinogenic effect and an additional uncertainty factor for possible 
carcinogenicity.  The California MCL is also 3 ppb, established in September 1994.   

The PHG for simazine is based on a no-observed adverse-effect level (NOAEL) of 0.5 
mg/kg for reduced body weight observed in female Sprague-Dawley rats administered 
simazine in the diet at 0, 10, 100 or 1,000 ppm for 24 months.  There is suggestive 
evidence that simazine is a carcinogen, based on a finding of mammary gland 
carcinogenicity and ovarian hyperplasia and adenoma in a single study in female 
Sprague-Dawley rats, plus the data on mammary carcinogenesis for related triazine 
herbicides.  Simazine is a weak mutagen.  Reduced body weight is a consistent finding 
following simazine exposure of several species.  The PHG calculation incorporates an 
adult body weight of 70 kg, drinking water consumption of 2 L/day, a 20 percent relative 
source contribution, and a combined uncertainty adjustment factor of 1000 (10-fold for 
inter-species variation, 10-fold for intra-species variation, and 10-fold to account for 
uncertainties associated with simazine carcinogenicity).  The maximum contaminant 
level (MCL) for simazine in drinking water for both California and the U.S. 
Environmental Protection Agency (U.S. EPA) is 4 ppb. 

Many additional studies relating to the effects of the triazine herbicides have appeared 
since publication of the atrazine PHG in 1999.  In the PHG for simazine, published in 
2001, similar mammary cancer evidence was interpreted as a rat-specific endocrine effect 
not applicable to humans.  U.S. EPA has reexamined the basis for the carcinogenicity of 
atrazine, and concluded in their April, 2002 reregistration eligibility document that 
atrazine should not be considered a human carcinogen.  The California Department of 
Pesticide Regulation Risk Characterization Document concurred with this interpretation.  
The U.S. EPA has also concluded that the triazine pesticides share a common mechanism 
of toxicity.  The new data, including new information on the endocrine disruption 
potential of both herbicides, should be incorporated into the revised PHG document.   

Since these herbicides are heavily used and leach into groundwater, there is a human 
exposure concern.  The triazine herbicides and their metabolites were the most frequently 
detected pesticides in California’s Well Inventory Database in 1985-2003.  

Selected References 

Ashby J, Tinwell H, Stevens J, Pastoor T, Breckenridge CB (2002). The effects of 
atrazine on the sexual maturation of female rats. Regul Toxicol Pharmacol 35(3):468-73. 

Bisson M, Hontela A (2002). Cytotoxic and endocrine-disrupting potential of atrazine, 
diazinon, endosulfan, and mancozeb in adrenocortical steroidogenic cells of rainbow 
trout exposed in vitro. Toxicol Appl Pharmacol 180(2):110-7. 

Dalton R (2002). Doubts linger over America's top herbicide. Nature 420(6913):256. 
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Devos S, Bosscher KD, Staels B, Bauer E, Roels F, Berghe W, Haegeman G, Hooghe R, 
Hooghe-Peters EL (2003). Inhibition of cytokine production by the herbicide atrazine. 
Search for nuclear receptor targets. Biochem Pharmacol 65(2):303-8.  

DPR (2001). Final Draft Risk Characterization Document for atrazine. California 
Department of Pesticide Regulation, Sacramento, CA. 

DPR (2001). Comments on the Department of Pesticide Regulation’s Draft Risk 
Characterization Document (RCD) for atrazine. Memorandum from Gary Patterson of 
DPR to Anna Fan of OEHHA, dated September 19, 2001. California Department of 
Pesticide Regulation, Sacramento, CA.  

DPR (2003). Sampling for pesticide residues in California well water. 2003 Well 
Inventory Database, Cumulative Report 1986-2003. California Department of Pesticide 
Regulation, Sacramento, CA. Accessed at: 
http://www.cdpr.ca.gov/docs/empm/pubs/ehapreps/eh0308.pdf. 

Friedmann AS (2002). Atrazine inhibition of testosterone production in rat males 
following peripubertal exposure. Reprod Toxicol 16(3):275-9. 

Garaj-Vrhovac V, Zeljezic D (2002). Assessment of genome damage in a population of 
Croatian workers employed in pesticide production by chromosomal aberration analysis, 
micronucleus assay and Comet assay. J Appl Toxicol 22(4):249-55.  

Graves JE, Richardson ME, Bernard RS, Camper ND, Bridges WC (2002). Atrazine 
effects on in vitro maturation and in vitro fertilization in the bovine oocyte. J Environ Sci 
Health B 37(2):103-12. 

Hayes T, Haston K, Tsui M, Hoang A, Haeffele C, Vonk A (2002). Herbicides: 
feminization of male frogs in the wild. Nature 419(6910):895-6.  

Kligerman AD, Doerr CL, Tennant AH, Peng B (2000). Cytogenetic studies of three 
triazine herbicides. II. In vivo micronucleus studies in mouse bone marrow. Mutat Res 
471(1-2):107-12.  

MacLennan PA, Delzell E, Sathiakumar N, Myers SL, Cheng H, Grizzle W, Chen VW, 
Wu XC (2002). Cancer incidence among triazine herbicide manufacturing workers. J 
Occup Environ Med 44(11):1048-58. 

Mills PK, Yang R J (2006). Regression analysis of pesticide use and breast cancer 
incidence in California Latinas. Environ Health68(6):15-22.  

Thorpe N, Shirmohammadi A J (2005). Herbicides and nitrates in groundwater of 
Maryland and childhood cancers: a geographic information systems approach. Environ 
Sci Health C Environ Carcinog Ecotoxicol Rev 23(2):261-78.  

U.S. EPA (2002). Atrazine. HED’s revised human health risk assessment for the 
reregistration eligibility decision (RED). U.S. Environmental Protection Agency.  
Accessed at 
http://www.epa.gov/oppsrrd1/reregistration/atrazine/hed_redchap_16apr02.pdf. 
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Chlordane 

The Public Health Goal (PHG) of 3 x 10-5 ppb for chlordane was developed by OEHHA 
and published in December 1997.  Chlordane is a broad-spectrum insecticide used to 
control termites and pests on field crops.  All uses have been banned in the United States.  
Because chlordane is a very stable chemical, it is anticipated to persist in the environment 
for some time, making it still available for human exposure.  Animal studies in rats and 
mice provide sufficient evidence for the carcinogenicity of chlordane, based on 
incidences of liver cancer including carcinomas, hemangiomas, and adenomas.  A cancer 
slope factor of 1.3 (mg/kg-day)-1 was used to derive the PHG.  A noncancer safe dose 
was also calculated, but it was not used to determine the PHG, because the cancer dose 
provided a greater level of exposure protection.  The U.S. EPA MCL for chlordane is 
0.002 ppb (established in 1991), and the California MCL is 0.001 (established in 1990).  
California DHS has not proposed to revise the MCL to bring it closer to the PHG, and 
chlordane has not recently been detected in California drinking water in analyses reported 
by DHS (1984-2001).  

Several potentially relevant new studies were identified.  Also, U.S. EPA published a 
Toxicological Review of chlordane in 1998 and the International Agency for Research on 
Cancer (IARC) issued a monograph in 2001 reviewing the carcinogenicity of chlordane 
and similar compounds.  Both of these reviews reaffirm the carcinogenicity of chlordane.  
However, no new toxicity studies were located which appear likely to result in a change 
of the PHG value for chlordane.  Since the development of the PHG, the Integrated Risk 
Assessment Section of OEHHA has reassessed chlordane to develop a child-specific 
noncancer safe dose.  Based on their review of chlordane toxicity, they have proposed a 
children’s RfD that differs from the noncancer safe dose developed for the PHG 
document, which must be acknowledged in this review.   

Selected References 

Bondy G, Armstrong C, Coady L, Doucet J, Robertson P, Feeley M, Barker M (2003). 
Toxicity of the chlordane metabolite oxychlordane in female rats: clinical and 
histopathological changes. Food Chem Toxicol 41(2):291-301.  

Coumoul X, Diry M, Barouki R (2002). PXR-dependent induction of human CYP3A4 
gene expression by organochlorine pesticides. Biochem Pharmacol 64(10):1513-9. 

Davis JA, May MD, Greenfield BK, Fairey R, Roberts C, Ichikawa G, Stoelting MS, 
Becker JS, Tjeerdema RS (2002). Contaminant concentrations in sport fish from San 
Francisco Bay, 1997. Mar Pollut Bull 44(10):1117-29.  

Enrique MO, Morales V, Ngoumgna E, Prescilla R, Tan E, Hernandez E, Ramirez GB, 
Cifra HL, Manlapaz ML (2002). Prevalence of fetal exposure to environmental toxins as 
determined by meconium analysis. Neurotoxicology 23(3):329-39. 

Gammon MD, Wolff MS, Neugut AI, Eng SM, Teitelbaum SL, Britton JA, Terry MB, 
Levin B, Stellman SD, Kabat GC, Hatch M, Senie R, Berkowitz G, Bradlow HL, 
Garbowski G, Maffeo C, Montalvan P, Kemeny M, Citron M, Schnabel F, Schuss A, 
Hajdu S, Vinceguerra V, Niguidula N, Ireland K, Santella RM (2002). Environmental 
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toxins and breast cancer on Long Island. II. Organochlorine compound levels in blood. 
Cancer Epidemiol Biomarkers Prev 11(8):686-97.  

IARC (2001). IARC monographs on the evaluation of the carcinogenic risk of chemicals 
to humans. International Agency for Research on Cancer, pp. 411-92. 

Nakata H, Kawazoe M, Arizono K, Abe S, Kitano T, Shimada H, Li W, Ding X (2002). 
Organochlorine pesticides and polychlorinated biphenyl residues in foodstuffs and human 
tissues from China: status of contamination, historical trend, and human dietary exposure. 
Arch Environ Contam Toxicol 43(4):473-80.  

OEHHA (2002). Development of health criteria for school site risk assessment pursuant 
to Health and Safety Code Section 901(g). Draft Report. October 2002. 

Reed A, Dzon L, Loganathan BG, Whalen MM (2004). Immunomodulation of human 
natural killer cell cytotoxic function by organochlorine pesticides. Hum Exp Toxicol 
23(10):463-71.  

Tryphonas H, Bondy G, Hodgen M, Coady L, Parenteau M, Armstrong C, Hayward S, 
Liston V (2003). Effects of cis-nonachlor, trans-nonachlor and chlordane on the immune 
system of Sprague-Dawley rats following a 28-day oral (gavage) treatment. Food Chem 
Toxicol 41(1):107-18. 

U.S. EPA (1997). Toxicological Review of Chlordane (Technical). In Support of 
Summary Information on the Integrated Risk Information System (IRIS). National Center 
for Environmental Assessment, Office of Research and Development, Washington, DC. 
Accessed at: http://www.epa.gov/iris/subst/0142.htm. 

 

1,3-Dichloropropene (Telone) 

The Public Health Goals (PHGs) of 0.2 ppb for 1,3-dichloropropene was developed by 
OEHHA and published in December 1999.  1,3-Dichloropropene, a chlorinated 
hydrocarbon, is used as a soil fumigant, primarily to control nematodes.  1,3-
Dichloropropene is very toxic and causes a variety of effects including severe irritation of 
the proximate exposed tissues, the skin and the respiratory tract.  Because of its volatility, 
1,3-dichloropropene has been an air contaminant issue.  The principal human health 
concern from 1,3-dichloropropene is its potential carcinogenicity.  There is sufficient 
evidence from experimental studies that 1,3-dichloropropene is carcinogenic.  The PHG 
is based on a potency factor of 0.091 (mg/kg-day)-1 for 1,3-dichloropropene.  The 
California MCL is 0.5 ppb, established in 1988.  U.S. EPA has judged 1,3-
dichloropropene to be a probable human carcinogen (B2), but has not developed an MCL 
for this chemical; the proposed MCLG is zero.  1,3-Dichloropropene was not detected in 
public drinking water supplies analyses reported by DHS from 1984-01. 

Many additional studies relating to the effects of 1,3-dichloropropene have appeared in 
the literature since the publication of the PHG 1n 1999, and the articles below represent 
only a subset of them.  The new data may not lead to a revision of the PHG value because 
none of the new studies appear to suggest a more conservative estimate of the potency 
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value.  However, the noncarcinogenic risk value derived in the PHG document could 
change as a result of a review of the new information.  There is a significant ongoing 
potential for human exposure, primarily through the air pathway.   

Selected References 

Bartels MJ, Brzak KA, Mendrala AL, Stott WT (2000). Mechanistic aspects of the 
metabolism of 1,3-dichloropropene in rats and mice. Chem Res Toxicol 13(11):1096-
102. 

Gollapudi BB, Cieszlak FS, Day SJ, Carney EW (1998). Dominant lethal test with rats 
exposed to 1,3-dichloropropene by inhalation. Environ Mol Mutagen 32(4):351-9. 

Haber LT, Maier A, Zhao Q, Dollarhide JS, Savage RE, Dourson ML (2001). 
Applications of mechanistic data in risk assessment: the past, present, and future. Toxicol 
Sci 61(1):32-9.  

IARC (1999). 1,3-Dichloropropene. International Agency for Research on Cancer 
(IARC) Monogr Eval Carcinog Risks Hum 71 Pt 3:933-45.  

Lee S, McLaughlin R, Harnly M, Gunier R, Kreutzer R (2002). Community exposures to 
airborne agricultural pesticides in California: ranking of inhalation risks. Environ Health 
Perspect 110(12):1175-84.  

Poelarends GJ, Kulakov LA, Larkin MJ, van Hylckama Vlieg JE, Janssen DB (2000). 
Roles of horizontal gene transfer and gene integration in evolution of 1,3-
dichloropropene- and 1,2-dibromoethane-degradative pathways. J Bacteriol 82(8):2191-
9. 

Schneider M, Quistad GB, Casida JE (1998). 1,3-Dichloropropene epoxides: 
intermediates in bioactivation of the promutagen 1,3-dichloropropene. Chem Res Toxicol 
11(10):1137-44. 

Secondin L, Maso S, Trevisan A (1999). Different effects of (CIS+TRANS) 1,3-
dichloropropene in renal cortical slices derived from male and female rats. Hum Exp 
Toxicol 18(2):106-10. 

Stebbins KE, Johnson KA, Jeffries TK, Redmond JM, Haut KT, Shabrang SN, Stott WT 
(2000). Chronic toxicity and oncogenicity studies of ingested 1, 3-dichloropropene in rats 
and mice. Reg Toxicol Pharmacol 32(1):1-13. 

Stebbins KE, Quast JF, Haut KT, Stott WT (1999). Subchronic and chronic toxicity of 
ingested 1,3-dichloropropene in dogs. Regul Toxicol Pharmacol 30(3):233-43. 

Verplanke AJ, Bloemen LJ, Brouwer EJ, Van Sittert NJ, Boogaard PJ, Herber RF, De 
Wolff FA (2000). Occupational exposure to cis-1,3-dichloropropene: biological effect 
monitoring of kidney and liver function. Occup Environ Med 57(11):745-51. 

Wang Q, Gan J, Papiernik SK, Yates SR (2001). Isomeric effects on thiosulfate 
transformation and detoxification of 1,3-dichloropropene. Environ Toxicol Chem 
20(5):960-4. 
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U.S. EPA (2000). Toxicological review of 1,3-dichloropropene (CAS No. 542-75-6). In 
Support of Summary Information on the Integrated Risk Information System (IRIS). U.S. 
Environmental Protection Agency, Washington, DC. EPA/635/R-00/001. May 2000. 

U.S. EPA (2005). Overview of the 1,3-dichloropropene risk assessment. U.S. 
Environmental Protection Agency, Washington, DC. EPA-HQ-OPP-2005-0124-0002. 
July 13, 2005. Accessed at: http://www.regulations.gov/fdmspublic/component/main. 

 

Fluoride 

The Public Health Goal (PHG) of 1 ppm for fluoride was developed by OEHHA and 
published in December 1997.  Fluoride is added to drinking water for the prevention of 
dental caries.  Fluoride salts also occur in geological formations, and therefore are found 
naturally in some drinking water sources.  The PHG was based on a no-observed-
adverse-effect-level (NOAEL) of 1 mg/L for dental fluorosis in children.  The U.S. EPA 
has two MCLs for fluoride.  The primary MCL is 4 ppm with a secondary MCL of 2 
ppm; both were developed in 1986.  The California MCL is also 2 ppm, established in 
April 1998. 

Addition of fluoride to drinking water continues to be controversial, with many reports on 
the low-level effects.  New toxicity data was located for the reproductive and testicular 
effects of fluoride.  New epidemiological studies on the relationship between fluoride and 
cancer in Scandinavian and Japanese populations have been published, as well as a new 
study on bone cancer in young American males.  In addition, a major review on fluoride 
toxicity by a committee of the National Academy of Sciences has just been published, 
which recommends that the U.S. EPA MCL of 4 ppm be lowered.  However, this review 
takes no position on exposure to fluoride at the 1 ppm level commonly used for 
fluoridation.   

Our review has not identified data that appear likely to result in substantive changes to 
the risk assessment methodology or the conclusions reached in the 1997 PHG report for 
fluoride, although substantial updating of the animal toxicology and human cancer 
sections appear to be needed.   

Selected References 

American Academy of Pediatric Dentistry Liaison with Other Groups Committee (2005-
2006). Policy on use of fluoride. American Academy of Pediatric Dentistry Council on 
Clinical Affairs. Pediatr Dent 27(7 Reference Manual):28-9. 

Aoba T, Fejerskov O (2002). Dental fluorosis: chemistry and biology. Crit Rev Oral Biol 
Med 13(2):155-70. 

Balmer RC, Laskey D, Mahoney E, Toumba KJ (2005). Prevalence of enamel defects 
and MIH in non-fluoridated and fluoridated communities. Eur J Paediatr Dent 6(4):209-
12.  
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Bassin EB (2001). Association between fluoride in drinking water during growth and 
development and the incidence of osteosarcoma for children and adolescents. Thesis, 
Harvard School of Dental Medicine, April 2001. Accessed at: 
http://www.fluoridealert.org/health/cancer/bassin-2001.pdf. 

Birkner E, Grucka-Mamczar E, Zwirska-Korczala K, Zalejska-Fiolka J, Stawiarska-Pieta 
B, Kasperczyk S, Kasperczyk A (2006). Influence of sodium fluoride and caffeine on the 
kidney function and free-radical processes in that organ in adult rats. Biol Trace Elem 
Res 109(1):35-48.  

Cantor KP (1997). Drinking water and cancer. Cancer Causes Control 8(3):292-308. 

Clarkson JJ, McLoughlin J (2000). Role of fluoride in oral health promotion. Int Dent J 
50(3):119-28.  

Cook-Mozaffari P (1996). Cancer and fluoridation. Community Dent Health 13 Suppl 
2:56-62. 

Connett P (2006). Water fluoridation--a public health hazard. Int J Occup Environ Health 
12(1):88-91. 

Diesendorf M, Colquhoun J, Spittle BJ, Everingham DN, Clutterbuck FW (1997). New 
evidence on fluoridation. Aust N Z J Public Health 21(2):187-90.   

EWG (2005). Government Asked to Evaluate the Cancer Causing Potential of Fluoride in 
Tap Water. News release. Environmental Working Group. June 6, 2005. Accessed at: 
http://www.ewg.org/issues/fluoride/20050606/index.php. 

Ghosh D, Das Sarkar S, Maiti R, Jana D, Das UB (2002). Testicular toxicity in sodium 
fluoride treated rats: association with oxidative stress. Reprod Toxicol 16(4):385-90. 
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Lead 

The Public Health Goal (PHG) of 2 ppb for lead was developed by OEHHA and 
published in December 1997.  Lead is a metallic element used primarily in piping, paints, 
cable coverings, bullets, and radiation shielding material.  It is a widespread contaminant 
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in the human environment and occurs in drinking water as a consequence of leaching 
from plumbing containing lead.  Lead was reported in 1,481/11,471 drinking water 
analyses in the DHS survey results for 1984-2001.   

Lead has multiple toxic effects on the human body.  Decreased intelligence in children 
and increased blood pressure in adults are among the more serious non-carcinogenic 
effects.  Lead is also a carcinogen in animals and is a probable carcinogen in humans 
(IARC and U.S. EPA).  Based on studies correlating blood lead levels with decreased IQ 
in children, a daily oral intake from water of 28.6 μg/day was used to derive the PHG.  A 
NOAEL was not found for this effect.  A health-protective concentration for cancer 
effects of 6 ppb was also calculated, but it was not used to determine the PHG as the non-
cancer level provided a greater exposure protection.  Both the U.S. EPA and California 
have a regulatory Action Level of 15 ppb (now called Notification Level in California).  
If lead at or above the Notification Level is found in a system, measured at the tap, more 
monitoring, investigation of sources, and a public education program is instituted.  The 
current regulatory level was established in 1991 by the U.S. EPA and in 1995 in 
California.   

A plethora of research articles has been published since the PHG was published in 1997.  
The focus of the current literature review was on new data on effects of lead on human 
development, effects in adults, mechanism of action of lead, and its potential 
carcinogenicity.  Because of the new human epidemiological studies regarding lead 
exposure and effects, as well as new data on the mechanism of action of lead, substantial 
updating of the PHG document is warranted.  Changes may be required in the PHG 
calculation. 
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Nitrate/nitrite 

The Public Health Goal (PHG) of 10 ppm for nitrate-nitrogen (equivalent to 45 ppm 
nitrate), 1 ppm for nitrite-nitrogen, and 10 ppm for joint nitrate and nitrite (expressed as 
nitrogen) was developed by OEHHA and published in December 1997.  Exposure to 
nitrates and nitrites results primarily from dietary ingestion (especially vegetables and 
cured meats) with an average adult daily intake estimate of 40 to 100 mg for nitrate and 
0.3 to 2.6 mg for nitrite.  However, nitrate is also commonly found in drinking water 
(reported by DHS in 9,992/13,914 samples in 1984-2001), and nitrite is occasionally 
found (70/10,940 samples).  Nitrate is the second most-common chemical in number of 
measurements exceeding the MCL in California municipal water supplies.   

The PHG for nitrate was based on protection of infants from methemoglobinemia, the 
principal toxic effect observed in humans exposed to nitrate or nitrite, derived from 
epidemiological studies.  The value for nitrite was based on extrapolation from the value 
for nitrate.  The PHG values are identical to MCLs adopted by the California Department 
of Health Services in 1994 and to those promulgated by U.S. EPA in 1991.   

A considerable amount of new toxicity information was located on nitrate and nitrite, 
including data on mechanism(s) of action, thyroid effects, testicular effects, and 
interaction with other environmental chemicals.  In addition, new epidemiological studies 
looking at the relationship between nitrate/nitrite and cancer in several populations have 
been published, which will require careful review.   
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